The purpose of this paper was to extend the use of the verbal Selective Reminding Test to the Spanish-speaking population. Since valid and reliable tests, with appropriate norms are essential for an adequate assessment of cognitive functioning, in this study we provide normative data collected from 329 Spanish-speaking individuals for a Spanish version of the test. Age, gender and education effects were analyzed. In addition, the reliability of the test was also investigated. The adequacy of these norms to people from other Spanish-speaking countries is discussed. In addition to the measures typically reported, we have included three new indices.
The evaluation of memory and learning is essential in neuropsychological assessment because impairments of these functions are frequently present in several different neuropathological and neuropsychiatric disorders (Larrabee & Crook, 1996; Ruff, Quayhagen, & Light, 1988; Squire & Shimamura, 1996) . In order to establish an accurate clinical picture about the severity and nature of the memory and learning impairments the clinician needs valid and reliable tests, with appropriate normative data (Bauer, Tobias, & Valenstein, 1993; Mayes, 1986; Squire & Shimamura, 1996) . Among the most widely used measures of verbal learning and memory are the Rey Auditory Verbal Learning Test (AVLT; Rey, 1964) , the verbal Selective Reminding Test (vSRT; Buschke, 1973) , and the California Verbal Learning Test (CVLT; Delis, Kramer, Kaplan, & Ober, 1987) . Several papers have demonstrated the reliability and validity of these tests (Beatty et al., 1996; Geffen, Butterworth, & Geffen, 1994; Hannay & Levin, 1985; Larrabee & Curtiss, 1995; Macartney-Filgate & Vriezen, 1988; Paolo, Tröster, & Ryan, 1997; Ryan, Geisser, Randall, & Georgemiller, 1986) . On the other hand, normative bases of these commonly used tests are scanty, although in the last few years there has been an increased interest in norms collection (Geffen, Moar, O'Hanlon, Clark, & Geffen, 1990; Ivnik et al., 1990; Larrabee, Trahan, Curtiss, & Levin, 1988; Norman, Evans, Miller, & Heaton, 2000; Ruff et al., 1988) . Most of these standardizations have focus on English-speaking population (Jacobs, Winston, & Polanco, 1997; Stricks, Pittman, Jacobs, Sano, & Stern, 1998) . However, the growth of the percentage of the U.S. population that is Spanish-speaking has increased the need for appropriate norms and tests (Acevedo et al., 2000; Demsky, Mittenberg, Quintar, Katell, & Golden, 1998; Harris, Cullum, & Puente, 1995; Pontón et al., 1996; Stricks et al., 1998) . As a result of this fact, several papers have appeared in recent years with the purpose of developing tests and establishing norms for this population. Ardila et al. (1994) have provided normative data for the Weschler Memory Scale (Weschler, 1945 ) using a Spanish-speaking population. Normative data have been reported on a sample of Spanish-speaking elders for two Spanish versions of the CVLT (Jacobs et al., 1997) . Benedet and Alejandre (1998) have also obtained normative data for a Spanish version of the CVLT. Artiola i Fortuny et al. (1998) have reported normative data for the Spanish Verbal learning test. González, Mungas, Reed, Marshall, and Haan (2001) have developed a verbal learning test with English and Spanish language versions, and provided normative data using a large sample. A very interesting study assessing the impact of bilingualism on verbal learning and memory was undergone by Harris et al. (1995) . For this purpose, they constructed two equivalent list learning tests in English and Spanish similar to the CVLT. In addition, three neuropsychological test batteries in Spanish have been developed and normative data reported using Spanish-speaking populations (Ostrosky-Solis, Ardila, & Roselli, 1999; Pontón et al., 1996; Stricks et al., 1998) . In one of these batteries (Stricks et al., 1998) , the SRT was the test used as a measure of verbal memory. However, they administered a six-trial version of the test. In two previous studies we have provided preliminary data for two different forms of the SRT, using a 12-trial version of the test (Campo et al., 1999; Campo, Morales, & Juan-Malpartida, 2000) .
The current paper is an attempt to extend our previous studies (Campo et al., 1999 (Campo et al., , 2000 providing normative data for the Form 1 of the Spanish version of the vSRT on a large sample covering the age of 18-59 years. The sample was also divided taking into account other demographic variables that usually have a significant impact on most neuropsychological tests. Since repeated evaluations are common in clinical settings, we provide alternate form reliability coefficients for two different Spanish versions of the vSRT. With this set of norms we pretend to assist the clinicians who are involved in the assessment of Spanish-speaking patients in interpreting more accurately the performances of their patients.
This paper incorporates data from two interdependent studies included in an ongoing project designed to obtain normative data for basic neuropsychological tests.
Reliability study

Methods
Subjects
A total of 263 individuals were included in this study. The sample comprised 122 male and 141 female participants. In addition to sex, the sample was stratified according to four age groups ranging from 18 to 29 years, 30 to 39 years, 40 to 49 years, and 50 to 59 years (M = 34.05 years; S.D. = 11.17). Further stratification considered three educational levels: 6-8 years, 9-12 years and 13 or more years (M = 13.93 years; S.D. = 4.40). These levels correspond to primary or elementary school, secondary or High school, and university level, respectively. Years of education were defined as the number of years of full-time education undergone by the individual. Descriptive demographic data for this sample is presented in Table 1 .
The participants were recruited by word of mouth. They were interviewed, and entered in the study if they met the following inclusion criteria: (1) absence of a previous history of neuropathological conditions; (2) absence of prior hospitalization due to psychopathological diseases (e.g., schizophrenia, significant depression); (3) absence of a previous history of abnormal psychomotor development; (4) no antecedent of drug or alcohol abuse; (5) no psychotropic medication use in amounts that could affect concentration, attention, or produce somnolence; and (6) Spanish being the primary language.
Individuals with chronic medical conditions (e.g., essential hypertension, diabetes, mild neurosensory hearing loss) were not excluded. All individuals were cognitively capable of independent functioning. The majority of the participants was recruited from the South and South-west of Spain. Efforts were made to obtain data from rural and urban areas. (Campo et al., 2000) were administered in a counterbalanced order following Ruff et al. (1988) . These two forms have been shown to be equivalent (Campo et al., 1999 (Campo et al., , 2000 .
All participants were individually evaluated in two sessions, with a minimum of 6 days and a maximum of 10 days between testing sessions. The same examiner conducted the retest session.
From the pool of 263 individuals, 145 (55.1%) were administered the Form 1 on the first testing session, and 118 (44.9%) received Form 2 first. Participants receiving Form 1 first in the reliability study were incorporated in the normative stage (see below).
Spanish Form 1 consisted of 12 unrelated words: Dado, Cinta, Norte, Jarro, Pollo, Frente, Llave, Cruz, Fuego, Pena, Modelo, Oído. After giving the learning trials, we administered 12 two-letter cues (the first letters of the list words) for cued recall testing. The cues were printed in a central position on 12 separate white index cards. Accordingly, the cues were: Da-, Ci-, No-, Ja-, Po-, Fr-, Lla-, Cr-, Fu-, Pe-, Mo-, Oi- . After cueing, multiple-choice recognition trials were conducted. Twelve separate white index cards were presented to the subjects. Each card consisted of a list word and three foils (a phonemic foil, a semantic foil, and an unrelated foil). The participants were asked to identify the list word. Spanish Form 2 is also made up of 12 unrelated words: Fácil, Pipa, Bar, Tiesto, Duque, Costa, Sudor, Perro, Ley, Feliz, Tía, Cierto. After giving the learning trials, we administered 12 two-or three-letter cues (the first letters of the list words) for cued recall testing. The cues were printed in a central position on 12 separate white index cards. Accordingly, the cues were: Fa-, Pi-, Ba-, Tie-, Du-, Co-, Su-, Pe-, Le-, Fe-, Ti-, Ci- . After cueing, multiple-choice recognition trials were conducted. Twelve separate white index cards were presented to the subjects. Each card consisted of a list word and three foils (a phonemic foil, a semantic foil, and an unrelated foil). The participants were asked to identify the list word. A single delayed recall trial was given without forewarning 30 min after completion of the multiple-choice recognition trial. The interval was filled with other neuropsychological tests that did not involve memory. After the free recall delayed trial, the multiple-choice recognition trial was conducted again.
The 12-trial version of the test was administered according to the procedure described by Buschke (1973) . The examiner presented the words at the rate of one word per 2 s. The entire list was read aloud to the subject only prior to the first recall trial. The subject was then asked to recall as many words from the list as possible, and was subsequently reminded only of those words that she/he did not recall on the immediately preceding trial. The procedure was continued until all 12 words were recalled on three consecutive trials, without any reminding, or until 12 trials had been exhausted.
The test was scored following the procedures described by Buschke (1973) and Buschke and Fuld (1974) . Measures scored included sum of items recalled on each trial (Total Recall); Short-term Retrieval (STR); Long-term Storage (LTS); Long-term Retrieval (LTR); Consistent Long-term Retrieval (CLTR); Random Long-term Retrieval (RLTR); Intrusions (total number of different intrusion errors); number of correct Cued Recall; Multiple-choice Recognition trial; and Delayed recalled items. In addition to this measures we have included: words recalled on first trial (Trial 1; see Trahan, Goethe, & Larrabee, 1989 ); a Delayed Multiple-choice Recognition trial; and the number of words entered on CLTR on last trial (Last-CLTR). This index could become a measure of how many items have been learned as a part of the list (see Buschke & Fuld, 1974) .
The LTS score is defined as the number of words recalled on two consecutive trials, without reminding between trials, regardless of forgetting on subsequent trials. When the subject recalled a word which had entered LTS, it was scored as LTR. The CLTR score represents words that entered LTS and were recalled on all subsequent trials, and must also consist of at least two successive recollections (i.e., a word could enter CLTR on the 11th trial if it was also recalled on the 12th trial). The RLTR score represents recall of a word in LTS followed by subsequent failure to recall the word. Recall of a word which had not entered LTS was scored as STR.
Results
Matched-pairs t tests showed an absence of significant differences on each of the test scores between Form 1 and Form 2. Means and standard deviations for both forms are presented on Table 2 . To assess the stability of the dependent measures across the alternate forms, correlation coefficients, both Pearson's r and Intraclass correlation coefficients (ICC), were calculated (see Table 2 ). All correlation coefficients reached significance (all Ps < .0001), ranging from .23 for Multiple-choice Recognition trial to .72 for Total recall.
Univariate analyses of variance were conducted on each of the dependent measures of Form 1 to test significant differences due to Order of presentation. Because of the large number of comparisons, the alpha significance level of .05 was corrected using the Bonferroni procedure. The adjusted per comparison significance level for 13 comparisons is .004. No significant effect of Order of administration was found. Results of the analyses of variance are displayed on Table 3. Table 3 also depicts means and standard deviations for each of the dependent measures of Form 1 when it was presented first and when it was administered on the second session.
Discussion
The analyses conducted revealed that the two forms of the test yielded comparable performance level. Thus, they could be considered as equivalent measures of the same construct. Regarding the Form 1 of the test, it attained high stability across test sessions, not being affected by order of administration. The reliability coefficients for the more clinically used measures (Total Recall, LTR, LTS, CLTR, and Delayed recall; see Lezak, 1995) were quite high, ranging from .65 to .72, supporting the consistency and robustness of these indexes. The low stability coefficients found for Intrusions, Cued Recall, Multiple-choice Recognition trial, and Delayed Multiple-choice Recognition trial could be explained by floor and ceiling effects. Although the reliability coefficients found for the Spanish vSRT are below the recommended level of .80 (Anastasi, 1988) , they are analogous to those reported for the CVLT (Delis et al., 1987; Paolo et al., 1997) and for the RAVLT (Geffen et al., 1994; Mitrushina & Satz, 1991; Ryan et al., 1986) . With respect to other studies using alternate forms of the vSRT, the correlation coefficients reported in our study are higher than those found by Hannay and Levin (1985) . In other study using two forms of the vSRT, Ruff et al. (1988) reported correlations for Total Recall and CLTR. The reliability coefficient for CLTR in our study was slightly higher than that of Ruff et al.'s study (.70 vs. .66, respectively), and very similar for Total Recall (.72 vs. .73, respectively).
Normative project
Methods
Subjects
Participants were 329 unpaid volunteers (159 male and 170 female) who were administered the Form 1 of the Spanish version of the vSRT (Campo et al., 2000) as a part of a large neuropsychological battery. The sample was divided into four age groups ranging from 18 to 29 years, 30 to 39 years, 40 to 49 years, and 50 to 59 years (M = 37.54, S.D. = 11.97). There were no significant differences between males (M = 37.92; S.D. = 11.63) and females (M = 37.18; S.D. = 12.31) in age, t = .56, df = 327, P = .58.
In addition, the sample was stratified according to three levels of education: 6-8 years, 9-12 years, and 13 or more years (M = 12.29, S.D. = 3.97). There were no significant differences between males (M = 12.30; S.D. = 4.11) and females (M = 12.29; S.D. = 3.85) on this variable, t = .003, df = 327, P = .99.
We obtained a matrix of 24 cells. A minimum of 10 subjects per cell was established. Table 1 shows descriptive demographic data for this sample.
Criteria for inclusion and recruitment methods were the same as in the reliability study (see above).
Materials and procedure
All participants were administered the Form 1 of the Spanish version of the vSRT (Campo et al., 2000) . The Form 1 of the Spanish version of the vSRT has been described in the reliability study section, as well as the administration procedure (see above).
Results
Each of the dependent measures was submitted to a univariate analysis of variance that included three factors: age, level of education, and gender. Kruskall-Wallis one-way ANOVA was conducted for Delayed recall, Multiple-choice, and Delayed Multiple-choice because of significant differences of error variances. Post hoc comparisons were performed by Tukey's test or Mann-Whitney test. Bonferroni correction of the nominal alpha significance level of .05 was used due to the large number of comparisons.
The analyses conducted across age groups were significant at P < .0001 for: Total Recall Post hoc Tukey's test showed that the 40-49 age group did not differ significantly from the 50-59 age group on any of the test scores. The 18-29 age group performed significantly better than the other age groups on Total Recall, LTR, STR, LTS, and CLTR. On Cued Recall this group was only better with respect to the 50-59 age group. There was no difference between the 18-29 and the 30-39 age groups on Trial 1 and on Last-CLTR. Regarding the 30-39 age group, no difference was found between this group and the 40-49 age group on STR, CLTR, Cued Recall, Trial 1 and Last-CLTR. Mann-Whitney test revealed that for Delayed Recall the 18-29 age group showed a significantly higher score in comparison with each of the other age groups. The 30-39 age group performed significantly better than the 50-59 group, but did not differ significantly from the 40-49 age group. These latter groups did not differ significantly on this measure.
Taking into account these data we decided to cluster the 40-49 and 50-59 age groups, and consider the other two groups as independent age groups.
According to level of education, post hoc comparisons (Tukey test and Mann-Whitney test) revealed that the primary level group (6-8 years of education) and the secondary level group (9-12 years of education) performed in a similar fashion on all of the measures. On the other hand, the university level group (13 years of education or more) performed significantly better than the other two groups on all of the test measures. Accordingly, we decided to cluster the primary and secondary levels of education. Tables 4 and 5 provide normative data for males and females, respectively, stratified by age and level of education.
Discussion
On the normative phase of the current paper we provide a set of norms stratified by age, level of education, and gender. We included approximately the same number of males and females at several ranges of age and education.
Consistent with other investigations (Geffen et al., 1990; Ivnik et al., 1990; Larrabee et al., 1988; Norman et al., 2000; Pontón et al., 1996; Spar & La Rue, 1997) we found a tendency toward a decline on most of the measures of the test with increasing age. The fact that recognition (immediate and delayed), RLTR and intrusion scores were not affected by age, points to these measures as potential markers of pathological aging.
With regard to gender effect, results demonstrated that females performed better than males on several measures of the test. This finding is also consistent with previous studies (Delis et al., 1987; González et al., 2001; Norman et al., 2000) . Further, various papers providing normative data for the vSRT have reported similar results (Larrabee et al., 1988; Trahan & Quintana, 1990; Wiederholt et al., 1993) .
We also have found that educational level had a significant effect on several indices of the test. The influence of education on memory tests performance is unclear, with some studies finding a significant contribution of this variable, whereas others find that education is not associated with test performance (see Spreen & Strauss, 1998) . Results within our sample revealed that those with some university education performed better than those with secondary or primary education.
General discussion
The current paper dealt with the alternate form reliability of two Spanish version of the vSRT and provided normative data for Form 1 of the test using a moderately sized sample of 329 individuals, covering various age ranges and educational levels.
Since repeated assessment of memory is very common in clinical settings, and administration of the same test using alternate forms significantly reduces practice effects (Benedict & Zgaljardic, 1998) , we examined the alternate form equivalence of two Spanish versions of the vSRT. Results pointed out that the performance on both forms was equivalent, with acceptable interform reliability.
There are still few standardized neuropsychological instruments in Spanish (Demsky et al., 1998; Ostrosky-Solis et al., 1999) , and the lack of adequately normed tests can lead to erroneous clinical or scientific conclusions (Norman et al., 2000; Pontón et al., 1996) . As stated by Marcopulos (1999) "although norms collection is not necessarily very exciting work, it is absolutely crucial to propel our field forward and further advance our credibility." One of the purposes of this paper was to extend the use of the vSRT to the Spanish-speaking population. Previously, Stricks et al. (1998) have provided normative data for a Spanish version of the SRT from a community-based sample that included 412 Spanish-speaking individuals 65 years of age or older. Differing from these authors, we have obtained our data from a younger sample, and we have used a 12-trial version of the test. Results within the current sample revealed a significant contribution of age, gender and level of education to performance on the Spanish version of vSRT. Accordingly, we provided normative data stratified by age, gender and level of education.
In addition to the measures typically reported, we have included three new indices: a delayed recognition measure (Delayed Multiple-choice), a supraspan measure (Trial 1), and a learning measure (Last-CLTR). These measures were included because their clinical utility has been proven in previous research (Buschke & Fuld, 1974; Kramer, Levin, Brandt, & Delis, 1989; Mitrushina et al., 1994; Pillon, Deweer, Agid, & Dubois, 1993; Trahan et al., 1989) .
It should be kept in mind that data presented in this paper were obtained only in Spain. The adequacy of these norms to people from other Spanish-speaking countries who are culturally and linguistically different remains unknown. Thus, cross-validation with other Spanish-speaking groups is needed. The absence of data across a broader ranges of age (very young adults and elders) and lower educational levels (including illiterates) is also a limitation. We plan to cover these ranges in future research.
